Computational and Experimental Efforts
in Gravity Probe B Microthruster Analysis

Gravity Probe B, an experiment to test the theory of relativity, will be
launched near the turn of the millennium. Due to the precise pointing
requirements needed to successfully carry out this experiment, the satellite
will use sixteen proportionally controlled microthrusters as a main
component of the attitude control system. These microthrusters use the
helium boil-off from the on-board dewar as propellant.

Marshall Space Flight Center, overseeing the project, verified the design of
the thruster flow path by both computational and experimental methods.
The flow performance of the thruster has been adequately characterized.
Graphs show specific impulse, thrust coefficient, discharge coefficient, and
mass flow rate trends. Value was added to the program through gained
confidence in the design of the thruster and through evaluation of some
design trade-offs.

This work may be valuable in the future due to the possible need of small
thrusters on spacecraft that have precise pointing requirements.
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